1.
Introduction 2. Design and analysis of lenses Figure 1 schematically shows the basic configuration of a filter with thin metal film lenses between a launching transducer, IDTi, and a receiving transducer, IDT2. The shapes of these lenses are determined so that the transverse amplitude function of a SAW launched by IDT1 becomes almost the same as that of the fundamental guide mode at the incident end of IDT2. The lenses can be designed approximately by using a ray model. As shown in Fig. 2 , let's consider a ray that leaves point A(0, y) on the y-axis, which is the incident end of the convex lens, and travels parallel to the xaxis. After passing through the lenses, the ray reaches point D(Df, Y) at the outgoing end of the concave lens. The ray is refracted at points B(x, y) and C(X, Y). By ensuring that the ray satisfies Snell's law of refraction, and that the propagation phase delay between the points of A and D is constant when y is varied, we can obtain following equations (1 SAW agrees approximately with the amplitude of the fundamental mode of a waveguide with a 20A width (corresponding to IDT2). The phase is almost constant across the aperture of IDT2. However, it should be noticed that the shapes of lenses are determined by using the power flow density function, f(y) which is not equal to the power flow density function of the fundamental mode. This also means that the works of lenses on SAW beam shaping, which is produced by refraction, are affected by diffraction. 
